The role of a hydroxyl radical scavenger (nicaraven) in recovery of cardiac function following preservation and reperfusion.
We investigated the efficacy in reducing myocardial preservation and reperfusion (P/R) injury of direct hydroxyl radical scavenging by nicaraven as compared with scavenging of both superoxide radicals and hydrogen peroxides by superoxide dismutase (SOD) and catalase (CAT), respectively. Isolated rat hearts were mounted on a Langendorff (L) apparatus to estimate the baseline aortic flow (AF), coronary flow (CF), cardiac output (CO), systolic pressure (SP), aortic mean pressure (MP), rate pressure product, and LV dp/dt. They were divided into 3 groups: group 1, 12 hr storage in HTK solution; group 2, 12 hr storage in HTK solution containing 2.5x10(5) U/L SOD and 2x10(5) U/L mg/L CAT; and Group 3, 12 hr storage in HTK solution containing 10(-3) M nicaraven. SOD, CAT, and nicaraven were administered intraperitoneally before harvesting. Hearts were stored in each preservation solution at 4, and then reperfused. Postpreservative function and concentrations of leaked enzymes were measured. The hearts were switched back to the L-mode and paced at 330 beats/min. CF following perfusion with Krebs-Henseleit bicarbonate buffer (KHB) solution containing 10(-6) M 5-hydroxytryptamine (5-HT) or 10(-5) M nitroglycerin (NTG) then evaluated. The myocardial water content also was measured. The recovery of CF, CO, SP, MP, and LV dp/dt was significantly greater in group 3 than in group 1. The recovery of CF was superior to that in group 2 (P<0.05). There were no significant differences in the recovery of cardiac function between groups 1 and 2. 5-HT caused a decrease in CF in each group, however, CF in group 3 was higher than that in group 1 (P<0.05). NTG caused no significant differences among the groups. There were no significant differences in leaked enzymes and myocardial water content among the three groups. These results suggest that nicaraven protects against myocardial P/R injury through its hydroxyl radical scavenging activity, and that therapy with oxygen-free radical scavengers should be directed toward inactivation of hydroxyl radicals rather than superoxide radicals and/or hydrogen peroxides.